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| reservoirs in the Rogue River Easm ‘Many’ of the cnrcurnstances were qmte snrmlar to those in the

ESTIMONY OF VEN P, CHAMER ~ "~ ~ 7

l STEVEN P. CRAMER, hereby testlfy as follows:
1.0 INTRODUCTION , .
| i called 10 testva in thus matter, l wouid testrfy asto each of the followmg matters of my
own personal information and belief, and could corripetently do so. '

1.1 My educational background, work history and professional qualifications are described
in Exhibit A" attached hereto and included herein as if set forth in full.

1.2 | have been a fisheries consultant to private firms, state and federal agenciss, and
Indian tribes for the past four years after serving 13 years with the Research Séction of the Oregon
Department of Fish and Wildlife '{“ODFW"). The focus of my work over the years has begn the
population dynamics of salmon and steelhead in the Columbia, Rogue, Klamath, and Sacramento
Rivers. For most of my career with ODFW, 1 directed a major research program to determine the

downstream effects on saimon and steelhead of the flows and tempei'atures relea._sed from two new

Yuba River. | have thoroughly analyzed abundance and harvast data on fall chinook in the
Sacramento Basin, including the Yuba F_’-ivér, for a study in which | was commissioned by the
California Department of Water Resources {Cramer 19B89). In studies for the Department of Water
Resources ("DWR"} and cthers, | have analyzed environmental and diversion' impa';ts on the survival
of chinook salmon in the Sacramento River, Feather River, American River, and the'Sacramentn!San
Joaquin Delta. | have directed extensive field studies of the survival of juvenile chinouk salmon
passwg the GIenn»Colusa lrngatnon District’s diversion on the Sacramento, River during the past two
years. I have personally mspected the South YubaIBrophv Dwersmn and the HallwoodlCo:dua .

Diversion facilities and i have toured the entire lower Yuba Rwer up to New Builards Bar Dam

20 THE LOWER YUBA RIVER FISHERIES MANAGEMENT PLAN LACKS INTEGRATION OF
TEGHNICAL ANALYSES AND MANAGEMENT RECOMMENDATIONS. ANALYSES AND
RECOMMENDATIONS OFTEN CONTRADICT ONE ANQTHER. .. .. ... ... .

2.1 1 have reviewed the Lower ,be;,F'L_'.s_ngges Managemant Plan (hergafter “Management
Plan™) and was immediately struck by the contradictions between the analyses presentad and the

flow regime that was recommended. This report ':a.ppe_ar; to have been written by two sets of
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authors that never talked to each other. One set did the data gathering and technical'éharyse;s,'and
the other set developed flow recommendations thal igniore the findings of the technical stUdies. After
arrmng at this concluslon i reread the INTRODUCT ION and found the followmg in the last paragraph
'B-eak Consultants, Incerporated, Sacramento. Cahforma collected the data for thns
investigation, and DFG prepared the fishery management plan.”
My conclusion was conﬁrmed.
2.2  The unfortunate outcome of divided responsibility for "this'investigation” is that the

management plan is not supported by the data and technical analyses. In some instances, it appears

from the analyses presented that COFG ha§ récommended management actions that will be harmfut

to the fish resources of the Yuba River. For example, the flows recommended during April-June
would reduce Weighted Usable Area (WUA) for rearing of juvenile ohinook and steethead substantially
below optimum, but the report makes no attempt to reconcile the discrepancy. A simulation of WUA
for each lifa stage at the recommended flows should have been completed and would have
demonstrated tna rnaonitude of negative impact from this recommendation.”

23 The report presents almost no information on the dynamic forces that determing the

population productivity. The report presents estimates of WUA, but does not present data on the ’

number of fish a unit of WUA can support. Thus, the report presents no analysis of the river’'s
carrying capacity for any fish life stage and so'_neveq provides a basis for determining at what life
stage and at what flows the WUA might be a limiting factor.

24 A common shoncoming of IFIM studies is that they often ignore the dynamic finks

between one life stage and the next; they onty consider the avaulabuluty of usable habitat. The

: Management Plan isa class:c example of this shortcomlng The Management Plan nevar d:scusses :

density dependent survival or growth even though these are elementary concepts di scussed in every

textbook on fish population dyna_mi_cs. In order to _pljoper!y manage a fish population, cne must know

_the weakest link in the life history sequence and how density dependent factors affect each linkage.

Without consideration of carrying capacities, density dependent factors, and species interactions,

there is a high probability of drawing erroneous conclusions regarding the effects of flow

recommendations.
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3.0 THE NEED FOR THE HIGHER FLOWS_'?BECOMMENDED_ DURING APRIL-JUNE IS
UNSUPPORTED AND 1S CONTRADICTORY YO THE DISCUSSION OF FINDINGS FROM
PHABSIM ANALYSES OF WEIGHTED USABLE AREA (WUA). THE RECOMMENDED FLOWS '

.-DURING APRIL-JUNE ARE LIKELY TO BE HARMFUL TO CHINQOK AND STEELHEAD INLOW. .

' FLOW YEARS,

3.1 The most gléring example of the lack of integratioﬁ betweén data 'ar';aiysis arid '

recommendations comes on page 108 of the Management Plan when the recommendation is made:

*Results of the PHABSIM analyses of the physical habitat WUA/river discharge
relationships indicate that the preferred physical living space requirernent for fall- and
spring-run chinook salmen, steethead trout, and American shad are optimized by the
following flow regime: . : . .

River discharge at the

Time period Marysvile gagé (cfs)
Octaber 15 - March 31 ) 700 | o
April 1 - 30 1,000

May 1 - 31 2,000

June 1-30 1,500

July 1 - October 14 250-450"

This statemént is grossly in error. In fact, the PHABSIM analyses discredit_the fiows listed for April

to June in the table.  WUA for shad was never est:mated and the fish present in April 10 June for -

which WUA was estimated would be juvenile chinoek, juvemle steelhead and steelhead fry WUA
was reparted to be highest for juvenile chinook at 200 cfs. (p. 71), for juvenile steelhead at 200 10
450 cfs, (b. 761, and for steethead fry at 100 to0 200 &s. {p. 76). The analyses presented show that
WUA drops 1o only one-third to one-fourth of optimum if flows are increased 10 1,000 10 2,000 cfs.
as recommended during April 10 June. .

3 2 Based on the dats presented, the flows recommended for April to June appear to be

based ¢n m:sguuded logic. The graph of recommended minimum flows compared to average flows

-ngure 34 on p. '111) dramatizes that only in Apnl to Juna did the authors choose 10 recommend_-

higher flows than at other times of the year. The snorkeling surveys presented in Tabte 7 ip. 26) of

the Management Flan indicate juvenile chinook and juvenile steelhead were highly abundant in May,

but no shad were sean. The report indicates that juvenile chinook are present only into June (Table -

3, p. 10, and discussion on p. 49), and | have confirmed this by teviewing CDFG's trapping da;a for
the Hallwood-Cordua screen from 1975 to 1988. Thus, the Management Plan is __recommem‘i_ing‘th_a_t

habitat be limited 1o at least 60 percent 10 75 percent below optimum for juw_:nile chinocok and

YUBARYILHRGCrumer. Dec F2 0171992 PRMje 3

Attachment "9", page 4 of 31

92EX3235




ANCE, BABER, MEITH & SOARES

N
ATYC; ..:! AT LAW
1801 Bent BTAEEY

" IA PARTHERBHIF IMGLUGR

MINABIAH, MINASHAM, WINABIAN.

FESSIONAL CORFPORATICNS)

A abKIaTe
‘OROVILLE, CALIPORMIAESRE - I4TH
TCLEPHONE 15181B33-2008

. b

f 5

o m ~ o OO

10
LA

12

13

14

15
18
17

18

18

21

23

24

25

26

28

steelhead specifically during the period they are most abundant.

33 Mean Iengths of juveniles seined each year by CDFG in the Yuba River indicate their

qrowth was densuty dependent. That is, luven'les graw slower. and were smaller in years when they

ware highly abundant | could not find an of tha necessary data in COFG files to put together an

analysis of density dependent gro_w;h in time for this declaration, but | did find several references to

density dependent growth in file memos by Fred Meyer, Associate Fishery Biologist, such as the
foliowing, dated July 28, 1 981_: *Growth, as indicatad by the changs in modal length, was poor this
year. The siow growth is attributed to density-dependent factors.” This indicates juvenile rearing
space is limiting and loss of WUA would be a detriment to the population. | éhpwed in my report to-
DWR on Sacramento fall chinock {Cramer 1988) that survival of juvenile chinook released in the river
at Knights Landing or upstream was positively ralated 1o fish size, i.e. larger juveniles survived ata
higher rate to adulthood. Thus, a reduction in WUA area for juvenile chinogk in the Yuba River would
likely reduce the size of. smolts..and‘ thereby reduce the number of fish that suryiv_e to return a‘s'_
aduh#.'- ' | | _

. 3.4 At ﬁrsf glﬁnce. | thought herhaps the flows recommended for April -10 June really
would not harm juvenile chinook and steethead, because these recommended flows were siughtly
lower than the mean of actual flows at Marysville during 1969 10 1988. However, upon gxamining
the monthly values presented in Appendix 1 of the Management Plan (p. 127-128), | found it would
have been necesséry during 1969 10 1988 to augment flows to reach the recommended flows in 11
years during April, 17 years during May, ard 14 vears during June. | determined thé need for ﬂdw

augmentatuon by countmg 1hose months in whlch 1he m:nlmum flow cbserved was below the

recommended mnmmum I can speak from personal expenence that it is possnble for a river to

produce a greater number of chinook smolts under Iow flow cnndmons than under normal or. hngh
flow conditions. On the Rogue River, we found the highest abundance of chinook smolts during
1976 to 1983 was produced during 1977, which was by far the lowest flow year we sampled
{Cramer, et al. 1985}, Thus, in tHose years where flow in the Yuba would be _augmemed, this new
management action would likely be detrimental to chinoq_k_and steelhead juveniles, justas the WUA

analyses indicate.

YUBARVRHRG\Crasnver. Dex F2 01/19/52 FRMje 4
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- 3 4.0 THE MAIN MOTIVE FOR THE RECOMMENDATION OF HIGH MINIMUM FLOWS IN APRIL TO
P 0 YU JUNE APPEARS TO BE ENHANCEMENT OF . AMERICAN SHAD. THUS, SHAD
o 2 ENHANCEMENT IS FAVORED AT THE EXPENSE OF CHINOOK AND STEELHEAD,

| 3' 7 | -4._1 The duscrepancy between the PHABSIM analyses and the ﬂows recommended m Apnl N
4 to June seem quute obv:ous, so | wondered what the real motive was “behind 1he authors
5 recommendation of higher minimum fiows in April to June. On page 82, they say these flows would
& |l be "suitable® for emigraticn of chinoock and steelhead, they would prevent redd dewatering and
7 stranding, they wouid provide "acceptable” émacﬁon flows for adult spring chinook, and they would
8 provide American shad attraction, migration and ;pawning flows. 1 take exception t0 all these
9 justifications, except those for shad. First, there Is no evidence in the Management Plan or elsewhare
g - 10 (thai | have discovered) that specfal flows are need-ed for smolt emigration, in the Yuba River, Most
% % 11 smolts in the Yuba River have less than 20 miles to migrate to reach the Feather River and there are

' E % §. 12 no obstacles in their way. Second, dewatering and stranding should be insignificant issues because
; ggaji 13 emergence of chinook fry is complete by Apnl and steelhead typncally spawn in tnbutanes
%ﬁéggg 14 Specificatnon of flow ramping rates can prevent stranding. Th:rd there is no ewdence that spring
gﬂ £ gé : g% 15 || chinook respond to “attraction” flows. Homing of spring chinook is highly accurate (Quinn and Fresh

- ;;f % g: 16 1884}, and they do not need 10 be attracted into the Yuba River. | also find no evidence that 3 self-_

_ § é 17 sustaining population of spring chinook even axists in the Yuba River {1 will discuss this further).

g : 18 4.2 Because the Management Plan provides no evidence or discussion to support the three

19 points that | have just discounted, 1 strongly suspect that enhancement of shad is the key motive for

_20 the authors’ recommendation of higher fiows in May 10 June, In fact, the Management Plan sectibn

21 || on AQUATIC HABITAT AND STREAM DISCHARGE RELATIONSHIPS discusses flows for optimum

22- WUA for ch:nook and steelhead and then, ‘we see on page 80 'Based upnn t.he present

2 understandmg of American shad, flows of 1,000, 2, 004, and 1 500 cfs. during Apnl May. and June.

il respectively, should be adequate . . .". It appears obvicus that this is what the flows _are really

25 designed for. The Management Plan cites the study of Painter, et al. (1979) which c_oncluded ‘that

2? to maintain a historic distribution of adylt virgin shad to the Yub3 River, the May 10 June flow of the

Q E 2 7 || vuba shoutd nat be less than 33 percent of the Feather River discharge and the Feather River should
28

not be less than 34 percent of the Sacramento River discharge. Thus, it appears strongly to me that

YUBARVR HRG\Cramer Dec F2 01719192 PRMj¢ 5 , Attachment "9", page 6 of 31
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the authers' desire is to enhance adult shad attraction without regard to the derriment of juvenila
chinock and steethead.

4.3 in my Opannon desngnmg fiows for shad rnsread of chmook and steelhead is an :_.
irresponsib!e strategy for two reasons. First, chinook and steelhead are indigenous ta the besm and
the er:onomic value of chinook to ocean and river fisheries is vastly greater than that of shad. The
Management Plan states at the cutset that chinook galmon are considered the primary species of ‘
importance (p. 1 and saveral other places) Second, the key factors affecting survival of shad
operate omsnde the Yuba River {(Meinz 1979! so managing the Yuba for shad is a brg gamble
Returns of shad to the Sacramenro ‘River basin, in recent years have been poor (personal

communication with Fred Meyer, COFG, Rancho Cordova) and demonstrate the downside of this

4.4 The report states on page 63:

*Results of temperature simulations indicate that flows of 1,000, 2,000, 1,500,
1,000 and 700 cfs. at Marysville during 2 warm April, May, June. October, and
November, respectively, will meet the above temperature criteria.” ) C

This statement is presented in such 3 way as 1o be misleading. lndeed, the sirmufations ir-.dicate these

flows will "meet” the temperature criteria, but they are far from npecessary to meet the temperature

criteria. The graphs presented on pages 57 to 59 indicate that April to June temperature criteria
would be met evenii a warm year with 245, 1.000 and 1,000 cfs. in April, May, and June.

Howaever, | place low confidence in the accuracy of the temperature mode! used and agree with the

report that additional temperature studies are needed. Temperature should ba modated on a daily

ume step rather than on the monthly time step used in the Management Plan.

5.0 IT ls DOUBTFUL THAT A SELF SUSTAINING RUN OF SPRING CHINOOK EXISTS IN THE -
YUBA RIVER., THE OCCASIONAL. SPRING, CHINOOK FOUND lN RECENT YEARS &EE,
PROBABLY STRAYS FROM THE FEATHER | RIVEH HATCHERY.

5.1 | found no evidence 10 support the existence of 3 self-sustaining run of spring chinook

in the Yuba River. Evidence does substantiate that the md' igenous run was extinct by about 1830

The indigenous run held over summer, in the river above the site of Englebnght Dam_ and spawr_'led

above that point. Fish ladders at Daguerre Point Dam were washed outin 1927-1928, and new fish

ladders were not installed until 1938 New, Bullards Bar was not sp_r_\regqugd.kgr_gi_l?._ﬁ§g._§_9_,ﬂgg and

Attachment "9", page 7 of SL

YUBARVR.HRGCramer. Dec F2 01/19/52 PRM3= 6

92EX3238




VANGE, BANER, MEITH & SOARLS
ATLAW
FESBIONAL CORPORATIONSI-

E I

“AYTO

. MINABIAN, MINASTAN, MINASIAY
1A PANTHEREINF INCLUDIN &

EOA0LHIN
ONOVILLE. CALIFORNIA 33 PAR-18TS

TELEPHONE IB18183)-1808

-—h

© m ~N O o » & N

-
o

11
12
13
14
15

18

17

18

19

20
21
22
2

24

25

28

< 27

28

ternpemure below Daguerre Point would have erabled over-summer survival of spring chinook.

Because the maximum life cycle of spring chmook is st years and passage at Daguerre Point Dam

was blocked 10 years, the run must have been extinct before new Iadders werg completed in 1938 ne

The Management Plan cites Fry {1961) as saying the run vurtualty d:sappeared by 1959 The
oceasional sightings of spring chinook were probably strays. Hatchery spring chincok were planted
in 1980, but at no other time, $o there has been ne attempt 10 reestablish a spring run.

5.2 it is highly likely that any spriﬁg' chinook entering the Yuba River are strays from
Feather River Hatchery. Feather River Hatchery has teared and released three to six million spring.
chinook smolts annually since 1967 (personal colnmunication, Don Schiicting, Manager of Feather
River Hatchery, California Department of Fish and Game, Oroville). Since 1984, most of the spring
chinock_reared at Feather River Hatchery have been released near Vallejo in the éstuary, which is
likely to impair their imprinting and cause a high degree of straying on return. Cramer {1988)
estimated from recovenes of coded wire tags (CWTs) from fall chinook at spawning areas in the
Sacramento Basin that an average of 63 percent of all Feather River Hatchery fall chmaok that had
been relessed in the estuary strayed to locations outsida the Feather Rwer upon return. Based on
this experience with fall chinook, it seems highly likely that some spring chinook from Feather River
Hatchery which are trucked to the estuary also stray into the Yuba River. -Spawning of chinook is
surveyed annually in the Feather River by California Department of Fish and Game, and a number of

marked fish with CWTs were recovered in 1879 and 1980 Among these CWTs recovered, four of

six in 1979 and 13 of 16 in 1980 were spring chinook from Feather River Hatchery. This level of

straying from Feather River Hatchery should acg:_ou_nt‘_for__the occasional sightings of spring chinook.

in the Yuba Flwer.

53 Temperatures during spawning and eggQ lncubatlon are now_poorly suited ip pfed‘uetien '

of spring chinook (p. 50}. The Management Pian identifies that in three of six years during 1973 to
1978, temperatures below Englebright Dam regularly exceeded 55°F during September and October
(traditional spawnmg time]} which would result in high egg mortality. The temperature reglme has
been altered as 3 result of thermal energy storage in-the mpoundments upstream, such that

ternperatures at spawning and incubation are higher than historically. Not only are these higher

YUBARVR, HRG\Cramner. Dec F2 M/1992 PRMjE 7
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- n . . 1 temperatures often lethal to eggs in October, but they also speed up egg devglopmen{ntes and

2 cause spring chrnook 10 emerge early in the winter. when fry survwal is poor. This is srmrlar to the

3 ‘ problem we rdentrf‘ed in the Rogue Rwer below Lost Creek Dam, where mcreases in nver temperature ,‘
4 || during fall and winter followrng completion of the dam caused early emergence of fry and preatly
5 reduced their survival (Cramer, ot al. 1985). The new temperature regime is well sulted for fall
& chinock which spawn through November and ir_no early December, because temperatures have
7 dropped some by then and emergence of {ry is delayed until February and March.
8 5.2 In my opinion, the costs of'reestabliehinp a self-sustaining run of spring chinook in
. 9 the Yuba River would far eutwengh the benef’ ts. To begln with, there is a low probability that such
E " 10 a reestablrshment can succeed at all for the reasons just discussed, If rt drd succeed substantral
% g 11 releases of water would be required during summer to provide holding water for adults and extra cold
& .
% § §= 12. water releases would be required during fall 10 _enable successful spawning. The cold water releases
;"gggéz 13 {lin the fall would leave extra heat energy ‘in the reservoir,” which would increase the ternperature of
Eﬂéggg 14 water released in the late fall and ,winter That warmer water in fall and wmter wuuld accelerate_.
:é—g%;:g% 15 emergence of fall chinook into an _environrnental.ly more hostile time of hear and likely reduce their
. ;‘f % E.- 16 || gurvival. If earlier emergence was of any benefit, then genetic selection would have already occurred
%_ é 17 so that spawning times and incubation rates would have produced that earlier emergence. All of this
§ : 18 || discussion is theoretical, and the temperature aspects need to be tested by accurate modeling of the
19_ temperature inputs and outputs from New Bullards Bar and Er_rglebright Reeervoirs. ‘This should be
20 completed before hit-and-miss test releases of water are made, with the fish being forced 1o five with
21 .the associated costly slde effects lf such. temperature .modelmg rndacates des:rahle release
22 ; temperatures can be achieved to meet the needs of spnng and fall chmook 1hen test re!eases should B
23 be negotiated.
il 6.0 ORIGINAL DATA FROM THE COFG STUDY BY KONOFF (1988} OF FISH LOSSES AT THE
25 SOUTH YUBA/BROPHY DIVERSION, INDICAT§ SURVIVAL OF ! FISH PASSING THHOOGFTTHE
INTAKE AND BYPASS CANALS IS PROBABLY. GREATER THAN 95 PERCENT e
% 6.1 { thoroughly reviewed the. COFG study reported by Konoff (1888} on the esﬁmated
n - Josses of juvenile chinook at the South YubaIBrophv diversion levee and found that it it contained

28 . : .
. substantial omissions of pertinent data. The diversion of water by the South Yuba/Brophy lrrigation

YUBARVR HRG\Cramer. Dec F2 01/19/92 PRMje _ 8 Attachment "9", page 9 of 3 h

(92EX3240




N K 1' Distpicts actually takes place at a large pool off channel from the Yuba River, so water flows to this

2 pomt of dzversnon through an intake canal and the undwerted pomon of this water flows back o the

u B

Yuba Rwer through a bypass canal (Figure'1). In the study reported by Konoff {1 988). Juvemle :
chmook were marked and released at the intake of the dwers:on canal and then recovered dunng the
following four (4) days in two fyke traps in the bypass canal (Figure 1). A fyke trap was also placed

across tha mouth of tha intake canal, reportadly so that all fish entering the canal could be monitered.

~N & O

Konoff {1988) reports the numbaers of marked fish released and recapfurad during two separate

experiments in May 1988, but does not report if any marked fish were recaptured in the second fyke

w

net. The report implies that the fyke traps captured alt chinook passing down the bypass canal, and
10 thus, that the proportion of fish recaptured equals the proportion that survived. Upon reading the
11 Kenoff report, | immediately veondered why they used two fyke traps back-to-back in the bypass
12 || canal i the fyke traps were 100 percent efficient. . -

13 : 6.2 The report does not address the rate at which ]uvenxle chmook escaped around the

ANGE, BABER, MEITH & SOARES

ATLAW

14 || fyke nets mstalled at the inlet and the outlet. Even.if the wings of the fyke nets were perfactly -

1681 BIND STREETY
r O S0xInFe
OROVILLE.CALLFORNIADABEE 1T

15 sealed to the bottom and edges of the stream, fry could escape through the meshes of the fyke-wing

TELEPHONT 13141833-2003
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16 || panels. They used 1/4* mesh hardware cloth for these panels, and Fisher (1978} showed that 1/4°
17 || mesh screen would only retain about 50 percent of juvenile €hinook up to 43 millimeters long. The

18 Konoff study included some fish of this size. Snorkelers inspected the fykes and concluded their -

 MINABIAN, MINABIAN, MiNAmih

19 seams were fish tight, but “fish could possibly escape through the upper and lower mesh on the fyke
20 nets,” (appendix to Konoff {1988)). They also observed that fish were capable of avoiding the hjke-
2z nets when thev saw a group of * 15 juvenile chmook sa!mon holdmg 2 to 3 feet upstrearn of the fyke
.22-_ net openmg in the sntake trap nght at the ponnt ef maxnmum velocny . l have found !rom personal ' |
23 sxperience with a similar fyke trap in Lobster Creek of the Rogue River basm ‘l.hat even if underwater
24 inspection indicates the fyke trap is fish tight, large q;opon_ions of the outmigrating juvenile chinock

% find ways to escape around the trap through pores in the cobble substrate, or through meshes of the

25
fyke panels.
27
S | Y
28
!
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{ therefore requested, and was granted, access to the original data sheets recorded by COFG
for this study. The data were quite enlightening and demonstrated conclusively that the fyke traps
did not capture all fish passing down the bypass'can_al:.__ In both of the tests {(May 11-15 and May 23-
27, substantial numbers of chinogk were captured in the lower fyke trap within the bvpass canal.
If the upper fyke trap was only pamany effectwe. there :s everv reason to beheve that tha sarne was
true of the lower fyke trap. 1 summanzed the catches |n the upper and lower fyke uaps of the -
bypass canal in Tables Tand 2. In the first test, 413 chmook rmarked wnh an upper caudal clip were |
released shortly after dark (May 1 1] a'_nd'492 chinock marked with a Iuwer caudal clip were re!eased
early in tl're morning (May 12). In the second test, 506 chinook marked with an upper _caudal chip
weré released in the aftemoon of May 23 and 517 chinogk marked with 2 Iqwer,ca”u_ql_g(.plip were
released at night on May 23. All marked fish were released just downstream of the intake fyke trap.

In the first test during May 11-13, catches in the upper fyke net averaged about one-third of the fish

-

-
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ot o - ' 1 released and the lower fyke net captured another six to 10 perc_ent.of the marked fish released, In
T 72 || the second test during May 23-27, catches in the upper fyke ranged from 35 percent to 59 parcent
3 of the marked fnsh and catches in.the lower trag averaged 2 6 percent t0 3.9 percant of marked rsh.
4 || In this second test, the data also indicate that the Iower fykz was becomung less effectwe through
S time. After the second day of the four-day recovery period, few fish were captured in the lower fyke,
6 aithough catches in the upper fyke remained about the same. Decreasing capture efficiency is a
7 common problem with fyke traps, because the scouring effect of flowing water gradually widens the
8 gaps between the substrate and the mesh ﬁanels.
g
. .
g 10
: $ b »
g 3 Chinook Intake _ Upper Fyke Lower Fyke
d E Type . : Chinock )
g § g, 12 Y ' Chinook % of Intake Chinook % of Intake
e —-—-————--———-———-—___—-—————#
g §§§.§§ 13 No Mark 3541 830 26.3% 275 7.8%
R : ™ : .
g’“ﬁéiég 14 tUpper Caudal T 413 141 | 34.1% - 28 6.3%
;gggzgg 15 Lower Cauda! 432 179 36.4% | 54 11.0%
. % ‘g _!,E = T T e T e o e o o s+ e e 2
738 8
5 E Caaan —— -..:_; Te— T T e
| H 17 Table 2. Summary of Marked and Unmarked Flsh Re!eased and Bec 1
F i by CDF at the “,th YubaIBrcphy Dwerslon Dunng May 23 27
g = 18 s LY {Ordginal” CDFG Datal -~ AT
]
’ 19 r intake Upper kae Lower Fyke
Chinaok
20 ' ‘Chinook % of lntake Chinook % of Intake
21 F No Mark _ 1315 1 1280 88.1% 79 6.0%
2 U Caudal 508 | 220 | 43.5% 13 | 2.6%
L Caudal "~ g17 | 308 | s9.2% | 20 | 398% |
23 L
: Lateral . B8 31 35. 2% 3 3.4%
e
24 e T aE T T Pl DT AP T YL T PRt =
25 ' The main question remaining to be answered is, "What proportion of the chmook approacl-ung
.260 sither fyke trap did that trap catch?” This question is typically answered where fyke traps are used
) by releasing groups of marked fish immediately upstream of the trap and then monitoring the
A A ' |
|| proportion that are captured in the trap. Thisis a standard operating procedure and is called an
28 A
efficiency calibration test. | was surprised to learn from the original data sheets that such a telst,b.ad
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ﬂ = 1 been completed by CDFG, but the results wera not seported by Konoff {1988). Tha calibration test

2 was performed by releasing 88 chmook, with a “lateral® fink mark, 4 m. upstream of the culvert

w. -

_wrthm the bypass c.anal at 6 15 p-m. on May 24, Table 2, above, shows that only 35. 2 percent of
4 these flsh were recovered in the upper fyke trap and 3 4 percent were recovered in :he lower fyke
5 || trap. he fyke tr: Ny recove lower pergen ¢ fish rel in th nal

. .6 || than of fish veleased in the intake canal. Given this low trap _ef_ﬁeie_ncy,, the high recovery rates of

7 1| marked fish released in the intake canal indicates their rvival he diversion levee and through

9 .. The exact survival rates cannat be
) g " 10 calculated from this data set, beceuse the recoe_en} rate of marked fish varied substantielly for
' % % . 11 || undetermined reasons. . - b
: % % ;... 12 . 6.3  Konoff (1988} did not estimate the total number of marked fish rernaining above the
é‘ E,%E:%g 13 || fyke traps when trapping was concluded but an electrafishing survey on May 27 (the day trapping
-. %’zig §§§ 14 endmg] demonstrated that many marked fi sh were rearing within the studv area above the fyke treps
: %g%i‘g% 15 il in the 'bypass canal. With a s small boat elecurofisher, COFG captured seven {71 marked and 116
:‘f g Eh 16 unmarked chinook en May 27. Electrofishing for juvenite chinook is highly inefficient, s the seven
% § 17 fish captured hikely represent a small portion of wha_t_ was actually there. Kono# reports that they
; : 18 electrofished in two passes through the diversion area, and they caught 47 salmonids on the first
s , ,19. || pass and 77 on the second pass. The fact that they caught more fish on the second pass
| 20 - demonstr'ates the inefficiency of electrofishing and indicates that they had not yet begun to exhaust
2-1_ _ .the number of juverule chmook present. Obvsously, many fish remamed unsampled This finding, in
2-27 K onjunctlon wnh the hlgh prepomon of marked fish recevered in the fyke nets strengthens evndem:e'-.
23_. that the diversion canal ar}d___lege_e_ are. sa_ig for, juven’le chinook passage. i '
24 7.0 MY REVIEW OF DATA ON THE. SOUTH )} YUBA/BROPHY LEVEE FA FACILITIES, AS CONTAINED
25 IN THE CDFG REPORT OF MAY 25, 1988 (KONOFF) AND THE U.S. FISH AND. E
: ' SERVICE REPORT (SMITH 1989), !NDICATES THE LEVEE IS IMPERMEAM
gé IS NOT ALLOWING FISH T0 BE ENTRAINED IN IRRIGATION WITHDRAWALS AS _
_ SUGGESTED IN THE, MANAGEMENT PLA_!L U
n : . 27 7.1 The Management Plan concludes. that substantial numbers of juvenlle chincok pass
28

through the pores in the South Yuba/Brophy levee in proportion to the fiow diverted (p. 99). This

[y
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conclusion is a gross error, and is refuted by every study made of the levee area. Divers, on May 25,

1988 {Konoﬁ appendux by. Sommer 1988) found abundant juvenile chinack 6n the fiver side of the

levae, but none on tha dwerrad side of the leves. An etactrof'shmg survev by CDFG in May 1988 ‘

produced no chmook salmon in three nights of sampl‘ng behmd the levee, but nearly 7, 500 ]uvanile

chinoak were counted entering the canal on the river side of the levee (Konoff 1988). In the U.S.

Fish and Wildlife Service study {Smith 1388, Smith ¢onciuded from his dive in front of the éniire

levee that, "The gabion appeared to be fairly ﬁsh tight.” Addi nonally, Smith could not detect any
noticeable head differential between the pool in front of the gablon and the pool behind. Thus, there
was no ourrent to entice juveniles to find their way through the crevices of a roughly 20-foot thick
wall of rock.” Smith (1989} concluded that juvenile chinook found behind the levee on some
occasions got there during floods when fiows o_ver-topped the levee,

7.2 In carefully designed tests conducted in salt water on the sast coast, Ketschke {1881}
found that no larval fish lmost smaller than salrnon fryl passed through 3 nine-foot wide levee
constructed of e:ght—mch {8°] diameter stones The author performed laboratory tests that conf' rmed

this fi ndmg The South’ Yuba/Brophy levee is substantrally thicker than nine feet, and most stones
are small than eight inches (8"} in diameter.

7.3 Conventional fish screens are intended to be fish-tight, but generally are not. ¢ have

found, for example, through extensive studies that juvenile chinook escape through very small gaps

in the fish screens at the Glenn-Colusa Irrigation District diversion on the Sacramenta River. In_

another example, the Oregon Departrn_ent of Fish and Wildiife recently sampled juvenile chinook in

front and behind a new state—of-the-art fish screen on the. McKenzie River, Oregon, and found that

T A I

about 10 percent of the fish were escapmg through minute 9aps : at the edges of the screen. tam

unaware of any fish screen that has been found to ! be c:onturuu;msl',«r 100 percent ﬁsh tight. For this
reason, | cannot imagine a fish screen that couid be made any mare impermeable to juvenile salmon

than the present levee.
7.4 Objections are raised in the Management Pian that juveniles are carried into the pool
behind the Jeves by fiood flows, and become trapped there. Smith {1990} found healthy juveniles

rearing pond behind the levee on April 25, 1989. They found no more fish once diversions began.

YUBARVR_HRG\Crumer. Dec F2 01719192 FRMjc 13
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.1 || preston {1987) also captured three juvenile chincok behind the levee in 1987 prior 1o ihe beginhing
f"}. = g | of diversions. Smith (1989) concluded these juveniles entered the pond when the levee was *
| '3 || overtopped by flow in March, and that thesa ﬁsh left thé pond in the water w_ithdfhwr; for irrigation.
4 Use.of 3 ¢onveﬁtional' fish sr;ree'n'wuuld not prevent th'esa-oﬁertb'ppihg event's.‘ -
5 7.5  The objection to-petting fish over the top of the levee during flood Hiows ignores what
. & || would have happened had the Ievee.not been present. They would have faced the same fate without
"7 || the levee. 1am informed that the pond existed prior to the construction of the levée and the intake
8 || canal from the river: Flood flows would have then passed juvenile fish into the pond with no means
9 || ot escaping at lower ﬂovys.’" - _
g 10 7.6 Therelisan effecti\}egsolutiori that ¢an be used 10 rescue juveniles deposited behind
é : L the levee during flood ﬂows The irrlgauon water diverted behind the levée flows through 3 canal
% § : 12 across the Yuba Goldfields, where a substanua! stieam ﬂaws back to the Yuba River. This stream
. ;’3 i-gg 13 through the Goldfields is used extensively by adult and juvenile chinock salmon {Smith 1988}, The
_ 3125 é;;% 14 South Yuba Water District and Brophy Water District can be asked to dwert, before blocking up the
% E:%i:g% 15 Goldfields, sufficient water from behind the levee back into the Goldfuelds stream ta allow chinook
; g §= 16 || an opportunity to return to the Yuba River. After several days of such a diversion, the berms for the
g % ' 17 1] diversion canal within the Goldﬁel.ds can be closed to sllow diversions 1o begin.
2 i
é : 18 7.7 | was surprised that the Management Plan did not consider the potential benefits of
= ‘ 19 the Goldfields ponds as refuges for proteéﬁon of juvenile chinook during flood events. It has been _
. 20 shown from several decades of smdy on the Rogue River that winter floods are a major source of
21_ | mortality 10 juvemle chmook {Cramer, et a!, 1985} Thus fact has been demonstrated in numerous
: 22 1 other studnes. Studxes in Oregon, Washmgtun Brmsh Columbna, and Alaska have shown that oﬁ-
_23 channel ponds, such as beaver dal_'ns, arean extrernely |rnportant habitat for juvemle salrnomds duﬂng |
u winter and during perieds of high flow. These ponds provide a place for the juveniles which would
: 2 otherwise be killed by beinﬁ swept away during high fiows. Smith {1889} reported that fish rearing
= in the pond behind the levee and in the Goldfield ponds were healthy and larger than juveniles
-8 captured in the Yuba River. | would not offer an opinion without much more study, but the
% substantial numbers of adult chinock which are spawning in the Goldfields area may well be an
YUBARVRHRG\Crumer.Dec F3 0115132 PRMG: 14 Attachment "9", page 15 of 31
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- . . 1 indicator that during high flood flow peridds, juveniles protected in this area prosper, emigrate to the

;_ 5 ocean, and feturn to spawn in the same lo¢ation..
8.0 PREDATION AT THE SOUTH YUBA!BHOPHYI.EVEE OR H’AL‘LWOODICORDUA DIVERSION :
8.1 I now will drscuss the evidence as to whether predation at the South Yuba!Bru'b'ﬁ'w,’r'

divarsion is a substar}tiai problém. First, we must begin ‘with the understanding that the

during their transit from the intake canal, past the diversion levee, and d0\'~n the bypass canal is near

3

4

5

6 mark/recapture tes;ts with juvenile chinook ju§t described indicate that survival of juvenile chinook
7

8 100 percent. Thus, thé effect of predation must be small. This conclusion tends to ba confirmed
9

by snorkeling and electrofishing data at the diversion. During the snorkel survey through the

g . 10 diversion grea- reported by Sommer {appendix 1o Konoff 1988), only 12 adult squawfish were sighted.
% % 11 We found from sampling hundreds of juvenile and aduit squawfish in the vicinity of the Glenn-Colusa
% :2‘.3 5. 12 Irrigation District diversion during 1991 that juvenile squawfish smaller than 20 centimeters rarely
é %%:%é 13 eat fish {Cramer. et al. 1992). Snorkel surveys throughout the Yuba River in May 1588 showed
E;‘ggggg 14 limited numbers of adult squawfish in the river {89 in Table 7, p. 26). Thay 3lso showed that most
% g%gg ;% 15 squawfish cbserved were juveniles (761 juveniles to 89 adults; 88. 5%). The electrofishing survey |
% % §,= 16 || of fish throughout the Yuba River, as reported in the Management Plan (p 100), produced only two
%_ é 17 || out of 16 adult squawfish with chinook in their stomachs in February and May (peak chinook
g .: 18 abundance). This is similar 1o the findings of our study 2t the Glenn-Colusa lrri_gation District

18 diversion where we found wﬁole_hr ﬁarﬁal fish parts in 14.5 percent of squawfish capiured by
20 angling (Cramer, et al. 1892). Vondracek (1987} found that Sacramento squawfish, in 60°F water,

21 raquured 15 hours to- cornple1e 90 percent evan:uatlon af their gut. Thus, although squawfish have

2 '- been found to eat 3uvemle chmook the tota! Iosses of juvenlle chmook to predatlon are srnall
= g2  The deep poot adjacent to the levee. is viewed by CDFG as a haven for predators
24 This is true of any deep pool throughout the river, but we would not gliminate the pools from the
25 river. This same pool may serve 3s an important refuge from high floyvs {for juvenile chinook and
_26 steelhead, as described earlier.
e 27 8.3 The Management Flan cites the study by Hall {1973} as demonstrating that predation
2. by squawfish was believed responsible for losses of 19.0 percent to 50.2 percent of juvanile chinook
YUBARVR HRG\Cromes. Dec F2 01118192 PRMjE 15 AttaCEInent "g" page 16 of 31
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released above the screen. -t is highly probable that the fish refeased by Hall were éi.:b'}'é"'c‘t 'to' the

same tendency for upstream rmgratnon that we discovered in 1991 among madr.ed fa!l chinook

released in the vicinity of the Glenn-CaIusa Irnganon Dustrlct (GCIDJ dwersson tCramer et al. 1992}

At GCID, we recaptured a number of rnarked 1uvemle chinook up 10 1 5 rmles upstream of xhenr "

release paint, including some that had been re!easéd behind the fish screens that found their way

through gaps in the seals and back into the river. We gstimafed at GC!b from differences in recovery
rates between release groups that as many as 5O percent of t.he juvenile chinook in some release
groups migrated upstream rather than downstraam.. Reimers {1973} found that juvenile chinock
released into a test stream consistently swam upstream following release during daylight, but drifted
downstream following release at night. | strongly suspect that many of Hall’s experimental fish swam
upstream and that predatio.n' at the Hallwood/Cordua screen is much lower than estimated by Hail
{1279}, but | cannot draw final conglusions until § have reviewed his original data. Further tests will
probably be necessary to resolve this issue.
9.0 THE MANAGEMENT PLAN'S CONCLUSION THAT . FALL CHINOOK PRODUCTION IN THE
YUBA RIVER HAS NOT INCREASED SINCE. COMPLETION OF NEW BULLARDS BAR IS BASED
ON AN INCOMPLETE AND ERRONEQUS. ANALYS!IS. A _MORE COMPLETE ANALYSIS
INDICATES THE POPULATION HAS BEEN SUBSTANTIALLY ENHANCED.
9.4 The Managament Pian concludes that New Bullards Bar Dam has not benefittad fall
chinook runs because they have averaged the same before {1953 to 1968) and afer (1869 to 1988)
completion of New Bullards Bar Dam {p. 71. This is a very naive comparison, considering that COFG

is well aware there have been substantial increases, in mortafity of smolts as they migrate through

the Sacramento-San Joaquin Delta and that the rnajorlty of adult chinook are harvested in_ocean

fi sheries befcre they return o fresh water. Meamngfu! compansons ‘of. fatl chinook producncn in the

Yuba River cannot be made without mcludnng these factors Addmona!ly, the post-tmpoundment run_
should be averaged for 1972 10 1988 rather than 1 969 10 19889, because juveniles rearing after dam
'cornpletiori did not begin returning as adults until then.

9.2- |did not have time 10 analyze all of the data indicating that survival of smolts in the
lower Sacramenta River and Delta have daclined in recent years, but such data are numerous.

Kjelson, et al. (1989 found from extensive mark/recapture data from juveqile chinook migrating

YUBARVRHRGIC ramer. Dec F2 01/19/52 PRMje 16
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1 |[ through the Delta that smolt survival was negatively carrelsted to water temperature, the fraction

of water diverted at Walnut Grove, and the total water exports to the State Water and Central Valley
Prcuects Kjelson et aI 1§ 989] found that vanatson in thesa env:ronmantal parameters accaumed :
for g5 percent of tha variation in_ smolt survwal ftom Sa:ramento to Chipps Island in the astuary. :'
Each of these environmental vanabtes has increased since 1968, particularly the volume’ of water

exports. The USFWS {1987] found that average watsr temperatures in fate May through June in the

- ST R ST TR UL

Sacramente River between the mouth of the Feather and Américan Rivers incrédséd 2 to 3°C

between 1975 and 1985. The USFWS (1 987) used a simpler model than that of Kjelson, et al., to

o o .~

compare smolt survivals for average conditions in 1990 to those for average conditions in 1940 and
- 10 || they estimated that survival had decreasad 25 to 40 percent. The more accurata model developed
11 || by Kjelson, et al., could be used to estimate the change in smolt survival outside of the Yuba River

12 since New Bullards Bar Dam was completed. Bottom line, these analyses indicate that the Yuba River

AMCE, BABER, MEITH & BOARES
CL3IONAL CORPORATIONS)

13 must be producing more or healthier smolts now than in the 1960°s in order to rmaintain the same

ATLAW

14 || production of aduits.

ROPOKIATE
OROVILLE. CALIFORMIA SRR #1478

B

Aarl

1A PARTNERSHWE IHCLIN

?5 9.3 The majority of adult fall chinook are caught in the ocean before they return to fresh

TELEPHONE ($181533- 2888

16 || water. The Pacific Fisheries Management Council {1890) estimates that the average harvest rate of
17 California Central Valley chinook averaged 67 percent during 1980 to 1989. Reisenbichier {1986)

18 compiled CDFG's data on ocean catch and river escapement of chinook salmon in California since

MINASIAN, MINASIAN, MINARS

18 1947 and showedAthat_ ocean harvest rates varied between years, but trended strongly upward

20 || petween 1945 and 1975 {Figure 2). Thus, the nurber of Yuba chinook harvested in the ocean per

-' 2_1 fish returning 1o spawn is suhstantially higher today (by roughly a factor of 1.5) than it was during

, 22 : tha 1960's Even if ocean harvest rates had not changed | concluded from my analysns of all CWT
= -data from the Sacramento Basin {Cramer 1989] that present ocean harvest rates were too high for
24 natural populations to sustain thernselvas without hatchery supplementation. This means that even

3 it harvest rates did not change after 1970, natural populations of chinook tl'froughout the Sacgamgnto
2 Basin would have gradually declined.

= 27 9.4  The fact that the escapement of fall chinook in the Yuba River has sustained itself

28

without hatchery supplemaentation, in spite of high ocean harvest and environmental degradation in
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the lower Sacramento River and Delta, is remarkable ang must be attributable to high productivity

of the system. | conclude from the fcregoing review that broduction of all chinook in the Yuba River

has increased sﬁhsténﬁally;sincé_cdmb!éﬁon of New B_uliaids Baf Dafn, Simulation ana'li?Qi's could be

used 1o estimate the magnitude of that change.

033
0.7 =
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1edl 1547 1383 1058 VEeD ) 1 Lo
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Figwre 2. Estimatked fraclion of chizook salaoa thal were barvesicd ia the occan (from
Reiseebichler [1986]. '

10.0 THE AUTHORS OF THE REPORT HAVE SET THE TEMPERATURE REQUIREMENTS TOO LOW.

FOR ADULT MIGRATING SALMON AND. STEELHEAD. TO PRESUME THAT ALOW.

TEMPERATURE IS REQUIRED WHEN IN FACT CHINOOK AND STEELHEAD HAVE MIGRATED
SUCCESSFULLY FOR YEARS AT HIBHEB_TEMP_EH,ATURE_S 1S UNJUSTIFIED, .

101 ‘On page 42, it is“s-qﬁnes,tgd that the ma_xi'mum"'_t:erriperaturé criteria fbf aduht salmon

migration should be 7.50F for fall chinook, 55.99F for spring chinook, and 52¢F for steelthead. Fall

chinook and -steethead enter the_,s_acfamento River and migrate to the Faather and Yuba Rivers at
much higher temperatures than these. | have personally sampled the peak of the -chinook and
steelhead runs entering the Rague River in August when daily maximum temperatures of the river
often exceeded 70°F. Ignoring the temperature griteria, the habitat surveys reporied in the

Management Plan indicated that_only 100 cfs were nesded_for upstream passage {p. 94). Any

YUBARVR. HRGVCramer, Dac F2 01119552 PRMj¢ 18
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predicted delay of fall chinook at the mouth of the Yuba River When temperatures éxcaed 57.56F (p.
47) is undocumented and unfounded If there was_such a delay, how would the fish get to the"
;ﬁquth of the Yuba River to start wnh i thev must rmgrate through much hfgher tamparaturas in the -'_ _
Iéi.ver Sacramento River? ' ' ' '

. 1 DECLARE under penalty of perjury under the laws of the State of California that the’
foregoing is rue and correct. If called 1o testify In this mattér, 1 would provide the téstimony stated
above of my own knowledge and opinion, except as ;o those matters stated on information and
belief, an& as 1o those matters | believe them to be true ahd correct. |

EXECUTED on January 19, 1992, at Corvallis, Oregon.

?

STEVEN P.' CRAMER-.. e
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‘ .EDUCATION L
1968 . Wilson High School, ?o and, Oregon
1972 ~ Oregon Stzte Univ cr“ly - BS. ia Fishesies Sc:enc..
' VGT:C& pa.:t averzge: 34 of 4.0 ’

1974 . Oregon .S‘.a'.c I.J'.._.vcrs."y M. S i Fxsheues Scesee
M.mor Stetisties
Funding: Rescarch zssinizzichip with 0 egon Cooperziive F: s"aery Rcaaz'cu '
Uzt . :

g T
b it i woii Thesls Tile: Tre hm: iy of- R

QUALTFTCATIONS

- Steven P. Crarr.er
. Pr.nc:pa!
S.P. Crar-zer & A.v:oc:ates

- Mazior P’o..csscu D. 10ﬂ1 D.. \{ I:: e
5.

", Columbia’ '-2.\ er F2ll Chinock S?.’n shva _'ﬁ“* .sta.-_-m;a

EXPERIENCE

Fiskeries Consuliant

. 1990-91 )
... Clieat: Gleas-Colus 3 In-gznon D:s—:c: {G-CID)
T L 344 E.at!.zurel St e
- P.)O.Box 130 &

Willews, CA 9‘988
: (91'6) 034.8881

‘ Dm-mg 1590, 1 désigned 2ad saper\';se.d mak md-:ec.-.p'ue ‘srodies’ of Ju- em!e
chinook 2nd squzwfish in the vicinity of the GCID pumpirg plant 2nd fish-screens whese

uP 10 3,000 fs 2re diveried {rom the Sacramento River. Fishery zgencies were conceraed

zbout lesses of juvenile chu.ook 54.'10: 19 u::p.ngemem on” T"Jc sc.cc:s. entainment

et ....Hﬁ P \-.u.w a -.-’ w FOR R« ST T

2" 19 Ges Bubble D‘Ss.:se of.

l..f;... -

LR SR
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throuzh 1he screess, znd p ec""on ia .hc 1..Lc d'an.,c] We $6rad 11-.-.t Iosses of 311»::11.: o
» c}_:_ngoc-x 10 predation were negligible, but that Jossés 10 m,pmgenem inczeased f7om 10%
- 19 10 709%, ,rc-poraoud 10 flow diveried by the pumps. We foird a deficiency in the

d:s.gn of the screen that cavsed J‘J\"uﬂcs i0 become epirzpped at iis base. We are
conn.nu_g studies in 1921 10 evﬂuz:e =mc~_r.-.l and op.raucnd semedies, -

1990-91 ,
Qlient: Nez Perce Ti w.l Co""f_el
. " P.O.Box 365 '
: ‘Lapwei, 1D 833549
208) 843-2283

During 1990, [ exaiyz zed 1 re. ;c.-.smzl\'v of .-*.tt:or.a g exnisg p'p "‘acus of coho
sockeye, znd churn e2imen inlo the G:aad- Ronde end Walla Wal'a Rivers, ribuiary 10 the
Columbia River. I zssembled 23d znalyzed 23 extezsive. historic cz1zbase to esumete
Yife-history parameters.of ihe extiner ocnuzuors 2nd of the existiog kokanee populedos in
Wallowz Lzke. 1 used L.cse perarseless 1o evaleaie companibility of potem:a! de“or =locl.s.
I znalyzed 1emperznure 23d flow dzta 234 used findings from studies ‘of {ish passzge a1
Co]um‘va River dzms 10 ?'¢:'-C' oot "‘mwaj of -em.rod:c..d “Sioeks.

. Durizg 1991,  have besn re:ucd 2gzinio ca.-n;mte. 2 Gerenic ?:‘}. As':c... £38 as
DOW ; required by law, for initzhon of r..'-.'.c‘-

genetic meks,

19249

Cliext: , Doz Chacnq‘ Cozsuitzgis, Inc
33180 Alrport Wey
Boite' 1D £3705
{208) 383-3’401

I complered a comprehensive oty sis 2d report 0237

e s
10 the Columbia River beicw BdZzeville Dzm. Thsse wiid

he siziie of wild eoho d in tribriaries
¢
NMFS for Threziesed o1 :::.da:ba.e _S*~i*.:s. I zssembled :..d amzlvied an exentive

daizbzse on the ceich, escapemert, spawning time, juvexnile sezring, 2ad haichery rd'!"cnc* )
o3 these wild fish. 1 estimaied harvest ‘alcs for kunéreds'ci CWT and Iin mark o upe,

1 found lower Columbiz c0ko comprise severzl distzet siocks 2ad hat seleciion ¥ .cr ea:n' _

spewaing in ihe haicheries has dremarieally 2itered spéwning time of haichery siccks. 1
‘concludedine pri .,.c'pr-.! causes of decline were over harvest znd displacement by o"'.::,zn.mg
of poorly zcz2pied haichery fish.

EXH:BIT pgZ ol of

esy piegems 1. {five mivers basing. I wbe
p-c-'*fu 2 Getzlled chzrecierizeuon of e sa:aj siocks, B itiing epécific re setie riaks,
ef.nnat*'g 1he joegainede of 'u‘:a ricks, 2=2d secommending r*e..r.o"s for minimizizg the

oho zre L.;c*r eV ew by '

# TR
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*2.1 S St'.'::t o
Szeremento, CA 95816
{916] 3227168

1 Ceveloped 2 comprehensive :-:az.‘.vs.s,_ ba.sed on existing dzia, of the ’eles of h.l.cne'v A
&nd pzurel .cp:oducuon in supponizg fell | chizock saimon pop"‘a s i3 1he Szerzmento
River Basin: The primary vasis for my zn2lvsis was cohort zzelvsis of recovesies fromover
200 CWT z-cn.ps. 1 estimat d Yey. Yife hisiory parameters fof ezch maior suhpopulztion of

21l chizook in the besin, 2=d q:a:.%‘ ied siaiistcelly c:gu-mt re"noasm"s of these
parzmeters 10 physice! and biolegiea] faciors. The suidy findings. hzd imponant impiizztions
for resource mznzgement The extensive reponl ;:rocaced will be veed for warer Tesouice

plaoning.

1989

Cliem:  Pzcific Nonhwest Uiilities Conderence. Corvmities

+ + Ogpe Main Place '
101 Mazia Sl, Suite §
Periland, QQ 87204.
(<;r') 223-634

S
3738

ey resis lr,' . A-r-.:- ,a-g-)-e‘. ~ A-’— P [ENREAY ;.‘- Wt ma e T ___

I p'c""e.d tebuiar summeries of Colembia River s.:bba..n piens "c-r selmicy
slhezd. 1 23 developed 2 summary ol assumpHesns ‘imcluded in the System P_’]a;»r;
Vodel de\'e:oped by the NW Fowe? ?."n...g Cou:r:.!. These summaries were in;

_,_-.._ -u\ arrg e

aid review of the subbasia Dlazs ‘l:y wility co.-u;' »s.

1589
Cliezr:  U.S. Fish znd Wiiglfe Service
' Fisheries Assiiance O.'..cc
4001 N. Wikea Way'
. S‘oc.\;o:\, CA §3205
By (709) 4564221 - |

Ireviewed a 'eoort ’orLSI-"\\ S o 'x:td A \’oaef:’ar Eq.mr-.:mg Von“='v .-_nd Sm-n- 1 -
of Fzil-Run C\m:oo}. Szlmon Srolis in the ScC"'E......"nO Delia benween, Scc, zrmenio zad

- Chipps L*an 1 suggesied daia '.:'._':s.o....sno.].s asd model revisions ihat we'-‘

sobsequemly included. Trezzalyzed” Po? riers of 14¢ ‘da2 2¢ reguired for fevision of 1
mode). The ;..od-l wzs 10 De Ned for evaluzting 'J‘c ei’:cc'.s of eieinete '-\"1C:°})1Q]GC‘
operet o-s en smoit survival
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technical Basis for ev Ju"‘ ing whe conseguences of zhiern

- Research Biclogist

1589 . : -
Client:  D.W. Kelley & Assoczies/Aguziic Biolegisis
. P.O.Box 634 o DI
Newcezse, CA 93638
(916) 6634271

1 seviewed a 'cpo'i by D W. ‘(eﬁev & Assoc ies enmlco "Tne Rc]..s of Faz !'cr d

Nimbus Salrzon 25d Sicelh uo .h r.‘*e‘.:s 2nd \‘.=1°.s.ra! Repr odbcuon in SLppor; ng Fuli Run

— h g AT S,

Chinook Salmen Populations is the s SiCimamio River Basia® 1zdvi sed Don Keljey dt..n::g '

his preparation 10 witress io court hezrings regzrding weier withdrawels from the American
River. My prizary 28k wzs 10 deiermine she de.e wibility of g..a.x-ncal procedures used
in the report znd t0 p:onde zdditorzl aozlyses f o. mppon cr for new cirection,

19871988 .
‘Clien1:  Oregop Depzriment of Fish aad M u..::fc

SOSW. aShSmest T L

Comvalis, OR 97333

(503) 752-3241

I represented ODFW zs s enzimmaa for the, Klazzth ‘L\ er Technical Ad\.so-y Tezm
- (‘(.R'I'A;) This jezm 'S composad ¢f 2ol ng}s:s p‘e:e:.“.::a sizie znd federz) zgendes,

““ Iadizn tibes, and veer groups invelved with harvesi of chinock szimoa off the cczsis of

sorihern Czliforpia end southern Oregon. 1 $4D0 .‘:s:b e for guiding s wzm 10

consensus ia such maiiers ¢.s pre edicing chizook da in ihe ocezn, .ecemm‘znding_

Farvest levels, recommer =g 2zd reviewing moxiic ;:-g progrems, zod d:v.':’c‘:iz:g 2
2TV

.s:

’ES
2bus

compleied sp_c:e.l zozlyses a=d d-\-c:c:w.d nalyiiczl zpprozches for masaging ofishore
karvest of szimea.

Employer: Oregon Depzrimes t of Fish 2 azd Wiigtife (Cbl'-'\‘i’)
Job Tiile: Resezrch Frogram L..ed T
2.9

Durztion: Oc:e'::er ,1'9?‘? 0 Jaly i

1su \:c-w.scd extessive s c‘..es of ---C'c...-ox.s <'1—o uds. S 1
Rivers. My gecerz] respensibifities’ ...-.»e included Plinni g p'o,ect ‘objectives and
experimenizl design, directing 22d panicipziing in’ ccmpsex dzia znzlyses, writing proposels
2od pregress repoms, merzEnE budge.., supervising ‘prcg'rz.v'r“p sresntiel, cocrdDating
sesearch .=c::\me< znd recommendztions with other putlic 2gaocies, 2nd perfonaicg s special
zsszgruue:'.s for OﬁrW T]*e o;ec's 1 supe-\‘scd :!-.rm.g.h 1.1-- \ea:s are described Ler

BT ﬁé:mgﬁrag'?f !gé 26 of 31
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c]:.:oc" zod S.:‘/c i she s

Regue Bzsin Fisheries :;\“.:J czijon Prograsm. Th.. gc.-_l of this propam. | funded bythe -
- U.S.  Army Corps of Engisters (USACE), was 10 determine she fl she'y impacis 2nd Cevelop
" criteria for operaiing Losi Creek (Rogue River) aad &:p‘e.:;w {Applegate River) Cams 10
opu-x.‘e benefits 10 2oedromous salmonids dovms":«:m. We exien S“'CI\’ "*ﬂf"JP Jed saho,.:ds_ B
at 211 phasss of their freshwarer I fe history zad ‘Geiermined how the besie Jife history
paramelers varied with che -gas 13 temperzivre a5d flow, We tiséd these seletionthips 10°

construct 2 simuledon model of fish $70 oduction 23d barvest zs they were influerced by
changes in iemperanre e5d fow ze]c +d {rom the dams. We iceatifisd tc»en—.l optrating

practces for ezch dam het covid be modified t0 _-..c:ef_ta Sish pmc..cuon and har.ett. A

G—O'

l-l.

We zlio sindied the effecis of size "'d ime 2t -e!ezsc on renwTs of r‘m':o*k and
steel head 10 Cole R;' ers Haiehery 2t the bese of Losi Cresk Dem, 2ad of physivlogical

indicztors (primesily ihe enzyTae A'l?._..) of ,a--.::olt wzasformation in chinock.

‘J

Evaluzson of 1he Jee-Trash Shjeswey 2zt Bomseville D 13
Juvenile Salmonids. The :cd of 1his study, funded by the T, CE“ <10 ¢eigrmine the
volume of flow zod combdinzion of_ cpese 1.::::-8 1es 1hel would hypass ihe grezien
Pr cpomo._ of out-m dgrating saimen and © eelnezd & c.'.::,d 1he dam. We ziso studied ihe diel
Gistribution cf fish passzge tirovgh whe £h CC-'\-c\' 10 determine if high u\p..ss efficiency
could be mainzined whils cperaiizg whe E'._*'cc\».r.v c-»-y a penifon of each day. We: o and

thzt the volume of flow im0 the shiiceway and the combiniien of ope..ed shuice-gzies

grezily zifecied type =_

-

W were zhle 1o bypess a maximum of 38% 2 of the

E\ ".:z'.m-i of te lc.

Juevenile Szimorids. Treic 'e_‘ c.:"* : chidy, Tunded by ihe L-;—.CE wis similey to ket for
the siudy 21 Benneville Dam. Additionelly, we 23 .-;..e.d 10 c-ve:op 2 mezhod of npl~-\z :
fich in the uicewzy ihal would provide 2 consisient index of the zbuncernce of t.:lno'x
ouzm:‘g- nis pessizg ihe fem The maximum b '-p}'.ss et iciency we zchizved was 24% for
vezrling szlmonids zad 32% for subyez-ling saimonics. \\’e cucceedad in dev csop ng 23
ar“ﬁ pz;:p evsiem with 2 fyke 72D that was effecrive for indexing ebuncance of szimerid

Esimatcn of Predation oo S&im onics by Sc--*-":s‘a 21 Bonevilie Dam. The jhm ary

: go‘.i of 1he stocy, frnded Sy e USACE, wes w0 esibmzie 1he ::u:::‘.:-:r of te....en:d s::-:...: 5

passing Bernneville Dam thet were e2ien by scuzwdich in the c.-.-':s '*“z\' We zlsc iested
elects onsh:n off of the po\- erhouce Ceck 25 2 meeas of reducing & 2wfish co "::-n‘atio:s, _

]

© but fousd whe method o be ineifective, We estimzied that 1.7 m _1..-50': fuvenile chinoek.”
were ezien b} sguzwlish Deraged .5.. .1 13 zad Av cst 30 of 35%0, zod that up 10 ¥1% of
ihe o...-m:grz:i:: chinocok mmey heve Been ezien Oy s:;""v-'f:sh in 1he C..n 5 ’o-:“z»

Brcad S‘.oc}. Dev eio,...e*t end Evalvzion of '-'lean.., znd Releaste P.ccedwes
Boaneville Haichery. The goals of this st wly were o dc\e]op a self-£, *s:a:nng broo] s*oc

*it
of '.mr:\cr by :J'-t "-.1 crinock 22 d de r—'-.j_,c the "-eu ze -~d d :¢ 2t relezse Toa their

2

2s 2 B \'pds Sysizm for

tes Dc:z as 2 .-:\'p..ss '-7\"- s for

el '(_
— e ) oA
2 ‘—.x&acmﬁ@n%“f ﬁl_@e 27 of 31
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. Lichetowich, J. 2ad §. Cramer, 1979. Fer

solts 16 maximize comribution 10 the oceza aIld river :.she-xes. We found thet survival
. of brood fish wes oaly zdeguzie i holding ponds were ined with poszbrasive muterial.
" Preliminary returns iz indiceted that the meatest suvival was achieved by chinook released

Evah."!m of Fch ery Co...nb' dop n from }"an Chmook Rezred 2t Orcgon Hem‘unes iz

‘26 yearlings, buf thzt chizock reléassd zs <n'c\'=:-.rhngs in'the fall’ p:rcmded the h ghest
: benef:.-io- eest u::o. R -

the Columbia Basin. The goz__l the siady was 10 deiernioe the quantty and diswbuton
of cztch for fish relezsed from ezch h6f the five rezring Taclities, znd 10 deiermiae \he
benefit-cost rztio for -»zr.r.z '.;.1 chirock 2t ezch faclity, Rétums of coded-wiie 12gs’

. indiczted there were differen ces i is! ;e-y co;.-...;bunon rates for £ ishfromv .mm.s f;:..Lucs.

. PUBLICATIONS

Cremer, SP., 228 1.D. Mclnnyze. 3§73 _'Héfiﬁ. bie acs:smcc fo gas bubble gitease in {:
c‘\.'i'-_'-ock '?J::.o; : ¢ 2. F.sch 'Bu_}u.: ':3( 3935638

e S g"-

b
rzdrorsous szlmexnids, !_.."“c-r.:.--.'c-: Re:

D Zrimernt of Fich znd Wild! 'e, "C’En"é}“.—i,,

+ s2lmon ~h-o'._gh the sport fishery ia the upper. ‘Rogus ‘River. Informesion Repo-t
Series No. 8410, O-ro: D.-.:z::::nt of F.sn znd Wildlife, Co-\-zﬂ's‘ ‘ép

MANUSCRIPTS ni: PREPARATION

of spn_ g d‘moo}. inihe ROgL: Rn‘er. '

it

Crzmer, S.P, Siock compesition of chizock szlmoa léndings 2t poris in Oregen 2nd
C-.h;o::.a. :

et

= [} 3 IP ‘Q'D{ s
L?{Plunéﬁm?t "g", page 28 of 31

Evenso:: VLD 2nd S.P. Cf.:...er. ;cs-.. A =\EJLGT]OD oi' recy cl.::e z‘:c"a*w =p.1...g ch.sook

- Cremer, SP.2zsd RR Bc»c... E.;ec.s of flcw 288 ui:;cram:c during -mmer on prod .JC‘LJO'I'- o

'Cra.mcr S P. P-:,:izr:aoq ervors ia \:eJd :J:at =s*..h f. o:n ::-"ag'.:g “giverse sslnc.:x s.nc].s s
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..., and WJa:,e, ..ese.mc" '\'ccuan, (_cn ..’:'_. R .

"Cramer, S.P. 22d LT, Maiin, Se "-::" mber 1979, Acu‘morecs“ﬂeson. B

.

' D.‘:STRI.BUTED R.EPORTS ,

T Cre.rne.r. S.P. AG. \'!aue, 2zd D. Chcp:'.w: 2981, The stamus of coho sa.no: in the Jower |

Coh.:-.nbza River. Fingl 'Revon ‘c qu_n: \'on]'wes: U:\_'!mes Co._efcnce Comm:'.e.e. _

Cra:acr, SP. 1900 The ae.z_tibzlrv "or reiz :rod“c*ﬂg socl.cyc asd coho sﬂnon inthe (m_"zde. '_
‘Ronde River asd cohd zzd chima szlmon iy -.hc Wella Willa River. Progress
Report 1o Nez P::ce Trl .-_1 r.xccl.nv- Comr:.: ee. 132 5.

Cramer, S.P., D.Demo, C.I-'J¢:r.=ne. 234 T. Loera, 19=0 Suryi vzlmpf jovesile chimook ztthe

Giemn-Coluse Irigedion Disiricls lsizkie, Progress Reporiio Glénn-Celusa Lrigation.
Dw: mriet, \’r’“O s, Csl.c':ré.. 91 P :

Cramer, S.P. 1690. Comtsbution of S‘c'zms i Basi ¥z chc'zes 10 cctzn ca:ch ind river
1] -
c<¢a,.uc.;.c..1 of {2\l chinock tz_nc . Drzitrepertio y Californda Depa-i:rz ert of Water
Resources, Secramsnio ‘ , _ .
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